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A branched ethylene macromonomer which, when used as a comonomer, gives a copolymer excellent in 
processability and, when hydrogenated, gives a product useful in various applications as a wax; a copolymer excellent 
in processability and produced from the macromonomer as a comonomer; and a low-molecular-weight branched 
ethylene polymer produced by hydrogenating the macromonomer. The macromonomer is a compound derived from 
ethylene alone or together with other olefin(s) and has such characteristics that (a) it has a molar ratio of the terminal 
methyl group to the vinyl group of higher than 1 up to 100, and further has a branch other than the one directly 
derived from the other olefin(s); (b) the proportion of the vinyl group is at least 70 mole % of the unsaturated groups 
as a whole; and (c) it has a weight-average molecular weight of 100 to 20,000 in terms of polyethylene as measured 
byGPC. 
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> ft if © T $ > ^ „ F'Jxf;l/*X7^> ; h 'J 7 xx;l/*X7 ^ 

> ft if © * X 7 -f > Ig. if l/>;7'^x>; 1 - ^ > f > ; -Y 

V7°b> ; ^ > ^ i> x > : i - A^t>sr/;nbOlift/,j:i:'0 
H^^^fP^ffcTK^, ^ >-tf > ; h ;Ux y ; *y v y ■ y ? u 
$ F'jx> ; y 9 uir 9 ? f Jz-y ; ~> ? n :t ? ^ Fijx> ; y $ u 
t^f F7x>s^;nb©ii*/i if ©Sttt^&ftJKffcjfcStft 

if # 3* £ ft * «, ttz^ _bIB (III)5$C:;fc> 3 AO^flS^Ci £ 
SKffii: LTti. #Jx.tf> yf^Sl, y^f- f- b x 

f ^11, l, i' - -> ? o ^+ u y^m, y/^Jiyyyy 

mm, y t f i y ymi%, *j jix?~y ymm^it'^m 

If t» ft -5 o 

^f;l->7D^>^-7x-;i/) h 'J y f ;l/^;t/3 - >7A, ( ^< > * 
;k>7n^<>^i?x-^) h ij 7 x x ji y jia x v a , ( ^ y 
? / =f- Jl y 9 o ^ x x ;U ) h 'J ^ > ;U ;H3 ^ ^ A , 
>^yf ;1/'>7d^>^xx ;u ) h ij ^DD^Aa-^A, ( ^ 
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y ? t i- )l> i; ? n K y ? *J ){,) h ij y Y*y } J)lzix. a , 
(y ? d s<y ? ~J xxjI) b U y f - ;l> *J )l 3 x £ A , ( ? n ^ > 

h 'J^>i?A5?;l/3-^A, ( -> ? a ^ > ^ x r. ^ ) MJ ? n n 
^il/n-^A, (iy^a^y^xn ;[/ ) h 'J y h + -> 3 - O 
A , (i/^o^>^^x-;0 i? ^ f- ;!/ ( ^ h * is ) 

)l y ? u <y ? i? xlx. FiJ^x-^-Jil/n-^A, ( y f - ;U -> 
^o^O^^a: — ;l) h U ^ > s; ;U jl n x ^ A , ( t =f- ;l y ? a 
K y ? V )l) M)^dd-;;^--)a, ( t i- Jl y ? u s<y ? 
yxxji) y j f- ji ( / b^-yy >J ji ^ — o a , (^yf;k>)D 
^<> ^ x — ;i/ ) h ij ^dd-Jj^-^a, ( h ij y )l y 7 n ^ 
>^S?xx;l/) h >J ? o n i? jl n — ^ a , ( h >J / ^ o 

1- V y f- ;u *j )i zj x ^ a , (^h^y^;i/^^a^> 
MJ^nni?;l/n-^A/it\ ^ 6i:ii;n6lU'^ 

£> #T <5 o 

Btrifi-i^^ (in ti^n^f^ititit M^tfex ay? 

uKy $ >J x.x. )l) i? * i- )l if )l u A, h"X ( ? o ^ y ? *J 
x — )l ) i?7i-;k^l'3-^A ) ex ( -> ? o ^ > ^ x x ;t/ ) 
'J x f - ;l/ ;t, n x ^ A , ex (i/^D^>^-^x-^) ^< > ;l/ 
^il3X^, t'X ( y ? n > $r *J x jr. ;U ) ^ ^ h + ->-?^3- 
^ A , ex ( y 9 a ^ y $ it x x ;b ) ^nn^Anxn, ex 
( i/ ? n ^ > ^ x - ;U ) i? t F 'J F *J )l =J — ^ A , t* X ( y 9 o 
^ *J x x. ;i ) ty^nn^ytF'J K i> -fc 3 — A , ex ( y 
f - ;u ^ a ^ y ? f j x. — )i ) i? j ^ ji -y ji a — v !>., ex 
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i/ 9 a $ 'J x — ji ) fx (yf 

n^>^s;x — ;u) s> Jl 'J Jl n — 1> a , tr x (<>^yf ^ 

2/ ? n ^ > ^ x - ;[/ ) i? / =?- Jl i? Jl zi — *f l» , tf x (^>^f 
;l> i/ ? n ^ > ? x — ;U ) *J ? n n *J Jl n x ^ A , t"7 ( ^ > ^ ^ 
f - ;l/ •> ? n ^ y ? i? x — jl ) ^ O ji "J jl a x H7 f ex ( ^ > 

( s<> ? t ? Jl is ? n s< y ? 3- — Jl) t F'J F y f - ;t/ ;u 3 — 7 
A , (i/ 9 n Ky ? y jl — ji) {^y 9 * =f- Jl *y >? u s<y $ i? z. 
ji) y^DD^^si^A/j:^ 

- •? A £ * > X \t " 7 - *7 A (I g & b £ «| # : * tf' 6 n -5 o 

U > h" X ( >f > 7 s x ;U ) ^ y f - ;u Jl u — fj A , x f- U > tf X ( >f 

> -r x ;b ) i?7nni?;t,xix>7A, xf l/>t*7 (fHtKo-f 

> 7= — ;U ) ^ f- Jl "J Jl 3 x A , xf l/>h*X (f K n >T 

> x — ;U ) 'J ? a a *J Jim zl 0 A , ^ / f - ;U : y >J 1/ > t* X ( ? n 
s<y $ i? x — ;u ) ^yf ii/^^n-^A, y y f - ;u ~> »; u > tf x 

> ( ? n ^ > * x x ;U ) (9-7)^^^) i?yf 

^ 0 A , r77 , Dh , 'Jf> (S'^a^Oj'^xxi) ( 9 - 7 ;U it 

V — Jl) V 9 u u V Jl-3 U, (7xx;b 

( 9 - 7 Jl * U x ;p ) (i; ? w<y ? i? 3. — JI) >J y f- Jl i? Jl 3 — 
7 A , i?7xx;Mf t/> (^i'DO^^xxi) ( 9 - 7 ;U it 

V — Jl) f J J f- Jl S J Jl ^ tJ A , xf l/> (9-7Atl/-A) 
(i/7a^>^i?xx;U) ^y^;U^;i/XJx.7A, i/^n^^^'J 

7 s > (9-7Atl/x;l) ( ^ a ^< y $ *J x ;U ) ^ y f - ;U >? ;u 
zix^A, i/?D/<>f ijf> (9-7itl/-^) (^^n^> 
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9 y x x Jl ) ^yf^^AnzOi,, ^^D7*f'Jf> ( 9 - 7 Jl 
jr y — Jl) ( ? n ^ y 9 y x x ;U ) i?yf A^/l/n-^A, y 
f - ;l/ -> »J P > (9-7^tl/-;l') ( is 9 n ^ > ^ y x x ;U ) y 
f - ;b jl a x ^ A , *J * f- Jl y U U > h" X ( 2 , 3 , 5 - h <J y f 

> t: X ( 2 , 3 , 5-HJyf;k>?D^>3?-?i-^) 

y / f - ;i/ -> y u > x tr x ( -r > x x ji ) ^ ? o n 

ffia-iK^ (iv) Ti^nsfb^fiitbtii, ^Jx-i^x 
h =? / f- ji y- ji a x ^ a , xh^y 

;l/ n x ^ A , T-Y^^uuyji^^^u, f ^yDt-^^a 
-^A, ^ht^F'J^nn^in-OA, 2> :/ b * 9 n o 

h" X ( 2 , 5-^-t-^f;t/7x7+-» y y f - ;U 
y Jl u x ^ A , If X ( 2 , 5-^-t-7'f^7x;+'» 5> ? o 
o y Jl zi x t> A , ;l/ n x A tr X (7tf ATt ht-h) if > 
$£>(r|*> c ft 6 l^T. i;;l/3x-)A^f ^>XliA7--)i, 

£ , ^t^^Aft^ftOlttWtltli, ^t-77Ah'J?n 
•J F , A't^/H^iJ^Dij K , ^t^*7A h 'J7tf ;l/7t ht- 
h, '< i- 'J V A f h 5 ? a U K, A 't^7A h 'j 7* h + '> K , 
^^di)F, /< -J- ^ ;U t: X T -tr ;U T -tr h ± - h , /N'ti;;^ 

yji^^t^^A, J> f ? a ^ y 9 y jl x Jl s< f- y *t> A y 9 a ij 
K , y 9 a ^.y 9 *J x x Jl j< -r y v a y 9 n y K , 2> -> ? a ^ > 37 
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>j i ji / =f- )i s< -r y v a # if # ^ (f t> n * o 

A , hF'J FF'J*;^'-^ (i/)D^>^^i-jb) ? o a , ^ 
-9- ts Jl - ;U ( z/ ? a /< > ^ x - ;u ) ? a A , fc* X ( ^ > -if > ) 

? n a , h u # ;u sj? — ;u h u x (t^*>IMJ7x-;i) ? a a , 

h'JX ( T 'J ;U ) ? a A , h'j7xr.;l/hij7; (f F5h Fd77 
> ) ^dA, ? o A h U x (Ttf ;|/7t Ft- F) /if^f iff, 

n s, 

3 5c:. (A) f&^iLT. friB — fe^ (III)©*-?, ii^t 
<{4feE&©2ll9©3&t£->?n^>^i;:r^.;l / g (fib. 4> ft < b 

fc liiiill^^D^y^^x-iH-e*^) j&<jg $M© i 4i£ 



BtjIS-l^^ (V) + ©Y' S*. y^v- £ AXltXX 

1^, R 5 u - Cs H 4 - u \t*tl j etlWt&i/ ? a $ 
tSO ! uttl-4 06S[$/Tto ::T\ R 5 147X^1^, > 'J ;i/ 

^ o ifc, 4> ft < t t> It # © *> ? n ^ > ^ ^ x x ;U £ (i (i „ Y 1 (I 
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© T ] ) -/H, 7/l/ + /l/7'J-;Hf L( \t T 'J - )l T )V )l S £ 

tiTkitlfC-?, ^n^^fC^-, ^itl-2O0T/^iH, its 
6-2 0 © T 'J - )l M , T Jl * ;u T 'J - )l b < li T 'J - ;t/ r ;u 
Xti^titlft 1 - 2 0 ©T ;t/ n * ->l^^t 0 X 1 liSiwrl^ 

±ie-)^^; (V) lz&tfZW&'> ? xn^y^ LTIi, 
;k>?n^>^i?xz;H ; x f ;b ? n ^ > ^ ^ x ^ 
4/1 ; >f y^n tf;k>^D^>^i?i-4/i ; l , 2-yyf/b-> 
Z uKy *? *j iL-jvm \ 1 , 3-yyf;^^D/<>^iiAS; 
1, 2, 3-h'jyf;ky^D^>^yx-/H; l, 2, 4 - h 
'J y f /k> ^ n ^ > ^ i;ix/H4' if^-f if ^ 5 0 x 1 ©^f£M 

titii, A D y>i^ tttF, ci, Br, u mmm. 1 - 

2 OOT/^/Htltyf /H, jl^^S, n-7*nt°;l/S, -f 
y7*D h'/H, n - 7*f /H, t /H, 2 - x- f - ;t/ ^ 4" -> ;u X . 

n 7* h * 7x;+->l, 6 ~ 2 0 ©T tf - 

7/^^7'J-/Hf l< li7'J-/l/7/^/HHT7x 

©Sffc^J i: Itli ^ JL^jim, 7±-;lM, h 'J ;H, + 

$ SC. (VI) 




(VI) 
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■risnsMttfefi^tSo m—^^ (vo ©fb^ci&^T, 

M 3 (if 2>;Hjx* AXIi^^-O Agf^^ U X 2 (i* 

5?tfC^ a y „ EK^fifc 1-2 0©7;^;H, 6 — 

2 0 © T >j - JU & . T A/ * Jl T >J - )l m % L < (i T U - A/ T Jl * )l 
SXIiKtai-20OT^3 + i/I^t, Z(2SiR 7 2 ,CR 7 2 
SiR 7 2 SiR 7 2 , CR 7 2 CR 7 2 , CR 7 2 CR 7 2 CR 7 2 , CR 7 = 
CR 7 , CR 7 2 SiR 7 2 X(iGeR 7 2 ^^L. Y 2 12 - N ( R 8 ) — , 
-0-, -S-Xli-P ( R 8 ) -^/Tt 0 _LISR 7 ity^mm^x 
Ii2 0fflit®**^I^^feo7^ + ;i/, T'J-A, 2/ U Jl, 
a y > ft t ;u * A , ^u*fy{kr u -;HSc/^tib©I^t^b 
ItfnfcSTiO, R 8 o ©ta*A5£ L < teft* 

ifc 6 ~ 1 O07'J-;i/ST*5K Xti 1 <@£ t < (2^fLJ^±©R 7 

-hfe-«M (VI) T8$n5ft^'»Olft:«tUtl±, ($3S 
^7 ; K) (-rh^y^A-T? 5 -iy^n'O^^x^ A ) - 

1. 2-i^>^^;^;^->)Ai?^oij F; (!3|^f;i/7 
$ K ) (fF7yf;i/-^ 5 - ^^n^>^i;x^;i,) -i, 2 - 

in^^f^^mj F; (yf A7; K) (r^yf 
- 7? 5 -zy^n^O^xxA) -1, 2-x^>^^;u^;l/3- 
^ A 2? ? o >J K ; ( y f AT $ F) (r^yf^-^ - ^n 
^>^i?x-;l.) - 1, 2-i^y-fAf^>i;^DiJ F; ( x 
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^ JIT i F ) (-r-h^y^^-T? 5 - -> ? n > ^ jr. r. ;U ) - y 
f- 1/ >^ ^ > ? D ij K ; (I3l7'f^7; K) ^yf^ (t- h 

(I3S^f ^75 K ) 5> * f - ;l/ ( f- h 5 ^ f - ;U - 77 5 - is >7 n ^ 
> 37 y x - ;l/ ) i/ 7 > S> ;U 3 — ^ A 'J ^ > ;U ; ( Ai y y ,i y ■? j? ) 

(xh^^f-/t/-77 5 - -> ? n ^ > ^ jr. =- ;l ) ->^> 
H>^d'J F ; ( 7 x — )l> * X 7 -f F ) A (r b 7 f 

;U - 7? 5 - ? n ^ > ^ 2> i — ;U ) i/7>^;i/n->7/s^^>^ji/ 

;i/3 4 t :/£#*&&K(Cte^l,;fc«£&RYfc£«Bii:, — (VII) 
~ (XII) 

HO- R 9 - ( Y 3 ) „ — R 1 0 - 0 H 
0 H 

( R 1 1 ) y (R ]2 ), 
0 H 

(R 12 ) y (R 1 1 ) t- • 
HO OH 

( R 1 1 ) y- • • (R ' 2 ) i- • • 



• • • (VII) 
• • • (VIII) 

• ■ • (IX) 

• • • (X) 
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OH OH 




• (XI) 



• • • (XII) 

_t!S-)&5t (VII)~ (XIOT^n&ttl^K&^T, R 9 Sf/ 
R 1 Mij^^m 1 - 2 0 ©&Yfc**H"C& K> > ^n^lit^^i:^- 



0 

0 y S y S S y S y S y C y 

II II II 

0 0 0 

0 R 1 5 

II I 

- N - , - P - , - P - Xlt -Si- 
ll I I 
R 1 5 R 1 5 R 1 5 R 1 5 

-e^£ft£* r 1 Mi^atifc l ~ 6 ©Mfb7X^S^^-r o ) 

£o r 9 , r 1 y 3 r-mz nzmm®. i ~ 2 0 ©^^it 

itbtli, #J x. I* y f- b > , X ^ b > , h'J b>, 7°ot°b 
> , ^7x-)Mfb>, if 'Jf>, n-^Df'Jf>, V y 
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n f 'j f > , n-^f 'jf>, >r v 7* f- u 7 s y s # ^ # ^ if £ n § 

U f>RCF>f 7 »; -r 7St^$? ilT£> § 0 nliO H±©gM£^ 

s^. r i] , r ]2 , R ]3 s^R i4 ii, *ti*?nmmm i ~ 2 0 © 

IXIi^ n ff yJM^&TF d ft £ iiti — T o ti> 

tUK 1-20 (Dj%{t7kmm b ttli, 

x ^ ;l/ , n - 7° n b° Jl , J 7 7° n \f Jl , n - 7* f - )l , ^V7'f /b, 
t ;h n - T $ ;l/ , -i 7 T $ ;U , n - ^ + -7 ;b , n - ^ 7° f- 

, n - •* 9 f - ;U , n - t ^ )l , n - V ? is Jl mte t~ <D T )l Jl M , 
7 x — Jl , -f-7 3- )lMt£ £(DT V - JIM, 7^n^4="7;l/, ^ 9 u 
s< 7 =f- Jl M t£ b' © 7 ? a T )l + ;t/ S . 7° o ^ ;t/ M t£ b' © T Jl *r — 

;u S , ^ 7 ;t/ g ft b © t 5 ;u ^ ;t/ X £ ^ i f 3 z b it X % 3 z 
ft ^(D^Xmmn. l - l 0 ©T;i^;i/X^£?iI-e£>3o y, y* , 
y". y'" , z, z' , z"&tfz"' ti^ Lt^ 
5Iil©t^Il, y, y' , z&tfz' (iO~4©I|(, y" 
Sf/ z " li 0 ~ 2 ©Hi*, y'" RVz 1 - li0~3©ii^^t o 

i^il^^mffc:^^ -hlS-HSst (VII)- (XlDTmz ft£ Vir 
-Jl b®fcfctk&VB(D-m t Itli, -jR^ (XIII) 



±is— test (xiii) (rfci>r, m 1 i* fir is t m <9 > e 1 




(XIII) 
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v' Rtfx' l^tlfno-2(Dil Cv' +x' ( M 1 ©HC^- 
ffi - 2 ) ©^m £^-fo Y 4 li^ifc 1-20 ©EiHiiTfc^X, E 5 

e 6 y 5 , mmmT-xitmMm^-^Tjkb^ mt* o ~ a omm^Tt^o 

E 5 E 6 0 0^fb7Xm£> Y 5 ti^HC^Xte 

fi£ M IfC £ 7F 1" o 

S&K, (A) j£#©iI&&ISrt;<£fci t It, — (XIV) 



„ E 7 

/X 

(A")p M X „ Y r 
— E 8 • • • (XIV) 

flfE-iSM (XlVMc&^T. Mi^lMI3-i o2£X(*^> 

* y KS?iJ©£M5c*£^ U ^ttffl i: LT li f- * - ^ A, s> ;i/ 
nr.-^ A, -fyh'J^A, ^'f-^^A, ?oA, V> 

# > , ^ y >r )i, a y< ;l b , '< 5 *J A R if ? y ^ y >f F ^ # P 4~ 

A, y^a-nRtfA^-^A^itfei, e 7 Sf/E 8 li-e 

n-enafe^ttxii^is^ttoE&T-^^L, (a 1 ), . (a 2 ) p , 
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(A n ) P R IP (D) . ^^It^iil^ifiStltfc K>, 

£ tz*tl & tifcj&HMCl^ — "C feU/i o Tl^T <k 1£E 7 ©=&# 
it ttli, •> ? n ^ > ^ s?xzwl/&, jf& y ? n ^ > $r jI 
&, -f>-r — fi&>T > -r — 7l/£ , ^ x n ? n ^ > ? y x ^ 

7UX, Wi&^r-n i/ 2 ? i?jL — j\,&, ri KS (-N<) , 

K& (-PO , &ffc*3fc£ OCR-, >C<0 , Jilt 

m osiR-, >s i o ({iu r tcitmmm i 

^D^>^i?xr.jH, g&^-x- n i/ ? n ^ > * y x-;H, 
K£(-N<, -NR-), ^X^FI(-P<, -PR-), 

1ft * ( - 0 - ) , an (-S-) , -tyy ( - S e - ) , 

£ (-C(R)i-. >CR-, >C<) , iftfl 
C-SiR-, -Si ( R ) 2 - , >Si<) (tztcL, R (i 7jc ^ 

£ I* K 31 & 1 ~ 2 0 ©MfkTjc^Sfe 5 Wi^-r nJl^^-^rST^ 

3 ) tz £'fi<&\? ZtlZo 

£tz^ X \t c&&m cr>m&?$:7F U X Stfc© 

X(il^bTt>^/j:oTl^Tt)J:< N ft&©X^E 7 , E 8 XliYirHS 

1 — 2 0 CDflHfc*3i£, kII1~2 0 07^3 + ^1, K^»6 

-2 ocdt'j-7I/^- + ->s, mmm. 1-2 0 ©t ^ ks, &at& 1 
-2 ooit^fi, 1-2 oo*x7>f Fi, Btm&i ~ 

2 0 ©X7U7 FS, j^ifc 1—2 0 ©T i/ 4,21 ft Zifi&lf <btl6c 

•CfeH4oT^TU<, flfe©Y^E 7 , E 8 XliXtlgbt^ 
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-c t> «ki^o my (DJi-r xi&m(DM:ftm t Lxit, r i ym, ^-x 
&c a 1 , a 2 , a- it^n^nmmm^^b, zn^ 

ITIi, Mx.(i\ ixb>, xf'Jf>, -f77°nfc?V 

x > , i/^n^^i/ijx>, 1, 2 - is 2 u is u y , H^iJx 

> cch 2 =c = ) t£if<D — DCDtikmm+Tmmistir^zmi&cr) 

$ 5 K li N R ' 2 S i , R ' 2 G e , R' 2 Sn, R ' A 1 , R ' P, 
R' P (=0), R* N, mm ( - 0 - ) , « ( - S -) , tl/ 

> c-se) cfcfc'u r' it-fcmm?, Any^i?, ^tii 

- 2 0 0Kffc*5jf3!, 1-20 O^ny >^^rKfb**IE, 

SftflXl^f al^tfit* 0. R' *< 2 £ g l*fc*< 

£ © S ft #J i: L X it . S> t f- )l is 'J U y , f- h =y / x )l *J i/ U V y , 

'J / f- )i ? ji $ u y , *J * =f- h $ =• v y, yf;^'j'jfv (C 
H 3 - B < ) , yf/17/K 'Jf> (CH 3 - Al<) , 7 x - ;l/ 
*X7-f 'Jf> (Ph-P<) , 7 x — Jl * -X 7 * U > 



( P h P <), /f;K; F, 0 - ),if ( - S -) , -tr 

V y (- S e - ) tzi£ifi1bZ>o -e ©fife. A 1 ~ A n Ht> k" - U 
>(-CH = CH-), o- + ^»JU> 

~ CH 2>, < CH 2 



0 




1 , 2-7x-l/>/,£f^lf§Ct^t^ 
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ot^TUK RD0l«:WtlTliR"C I R"Si, R"Ge, 
R"Sn, B, A 1 , P, P (=0) , N (/c/fb, R" (i7jc^Jl 

^d^>^, i~2o cDMfb7jc^s, mmm i ~2 o 

O^ny iitfSXi^f ni^tfltS) 

So ) ^if^flfSCt^TlSo nli2~4©SI#. piil~4 
©SE»T, #pl4H-T*-9tfeHttot^TU<, qlil-5 
©ggfc-C C (McDl^^ffi) -2) £t^U rtiO-3 0M, s« 

0~4©Itt\ s#0©«£, (A ] )p , (A 2 ) P , 

(A n ) P iE 8 *<iS»IS#*BJR-r*o 

*>-&D©a5«*#fc^--IS!5*; (XV) 



CsS*. M, E 7 , E 8 , X, Y, A 1 , A 2 , A" , n, 

p, q Rtf r (ifjtjia h M bTfe £ 0 ) 



^ ;u i/ »J v y ) ( 2 , 2 ' -r;^oif']f>) - t* x ( ? a ^ 
> ? s> x — ;i/ ) f J )i 3 - ^ a 2; ? n >; k, ( l , l ' - s> t =f- )i y 

H» ( 2 , 2 ' - S> / f - ;U 2/ 'J U > ) - h" X ( S/ ? n ^ > ^ 'J 
x - ;!/ ) v )l u - ^ A ? n ij K, ( 1 , 1' - ^yf/^'Jl/» 
(2, 2' -r;yDh'iJf» - h" * (2/;7o^>^^xx;U) 



(A')p 




M X q Y r 



• (XV) 



z ©<k -5 tti!&£JSft:£^©IH*M tltli, 



( l . l ' - s> y 
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i?;l/3-^A^^f^, ( 1 , 1 ' -i?yf)^H>) ( 2 , 2 ' 

- >r v 7° o e 'J 7= > ) - e x (i/^D^v^i;ii^) ^13-^ 
A^^y^/i, ( i , i • - s; j. f- ;l y y y y ) ( 2 , 2 ' --rv 
7'n f'Jf>) -ex ( ^ ? d ^ > ^ s> x — ;[/ ) i? ;lz3 — 7 A tf X 

(h'jyf^i'U) , ( 1 , l ' -'^f;b->n» ( 2 , 
2 ' - -Y y 7° n h° u x > ) -ex ( i/ 7 o ^ > ^ x ^ ;i/ ) ;u n 
->)Ah*x (h'jyf;^'j;Mf;l/) , (l, l ' - y y f- ;t> 
H» ( 2 , 2 ' -^V^af'Jf » -h"x ( •> ? n ^ y 9 V 
x-;i/) ^-/F, ( l , i ' -yyf 

>) (2, 2' -r;^nh''Jf>) - ex (i^n'O^xx 
;U ) jl a - 7 A e X (h'J7ibtD^>x^t4-n , ( 1 , 

i' - y / )i y y y y ) (2, 2' - ex ( i/ ? □ 

^>^yx-;^) -^^i^A^^niJ F, (1, 1' -xfl/>) 
(2, 2' -y^b>) - ex (i/^a^O^^i-^) -7 ;b 3 x 

^a^^oij f, ( i , 2 ' - s> y f- ji y y i/ > ) ( 2 , l ' - x 

U >) - ex (>f >-rx;U) ^;1/3-i)A^d ij K , ( 1 , 1 ' 

-■^yf;^')i/» (2, 2' -x^u>) - ex ( >r > x — ;u ) 

•?;^-^-^Dij F, (1, 1' -jLi-uy) (2, 2' 

^ 3- ji y y u >) - ex (>r >-^x;i/) ^i^x^ a ? n y k, 
(i, i' - s> y f- ;u i/ u u > ) (2, 2' - y ? n ^\ + y y 5 s > ) 

- e x ( -f y 9 - ;i> ) s; ;!/ n r. 7 A ^ ? D y F, ( 1 , 2 ' - 'J t 

f- ji y y u > ) (2, l ' - -r v ^ n e y 7 s > ) - e x ( > -r — 

i?;^--)A-^DiJ F, ( 1 , 1 ' - V 7° n e 'J t 2 > ) 

(2, 2 ' -y^f;k>'Ji/» - ex(>r >x-;u) 
a s; ? o y k , ( l , l ' ( 2 , 2 ' - >r v 

7° n tr y f 2 > ) -ex ( -r > -r — ji ) ^i3-n^)Dij k , 
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( i , i ' - 7 y f- ji i; y is y ) ( 2 , 2 ' -^v^Dh'ijfv) 

-b"X ( >T 7 7 s — )\s ) ( 1 , 1 ' 

;u 7 y 1/ 7 ) ( 2 , 2 ' -r;^DEijf» - fx ( -i y x — ;u ) 
^^n-^A^^Oi;^, (l, 1' (2, 

2' -^v^Dh''jf>) - tf x ( -r > x - ;i/ ) i;^3i^it^ 
( h y y f- ;u 7 y ;u ) , ( l , r (2, 2 ' 

- >r v 7°n tf y x >) - if x (-r>x-;u) ^^h-^a^x (h 
Uf;k>'jiMf;i) , ( l , l ' --^f;^'ji/» ( 2 , 

2 ' -^77'Dh , 'Jf>) - tf X ( 7 x - ;l/ ) 7 ;U n - >7 A 7 y 
h * 7 K . ( 1 , 1 ' - 7 y x )l 7 U 1/ 7 ) ( 2 , 2 ' - -f V ^ a 

tf y x 7 ) - if x ( -r 7 x- AO 7 ;u n — $ a if x (MJ7;ita 
y^7x;u**-h), ( l , l ' ( 2 , 2 ' 

- >T 7 7° n tf y x 7 ) - If * X ( 4 , 5, 6, 7-fF7hKnO 
f-;l) ^/^-^A^^diJ F, (1, 2' - x x 7 7 ) (2, 

i ' -^y^ah'ijfy) - if x (>r > x — jv) 7 Jizn - tf a 7 v 

a'J K, (1, 1' - x x 7 7 ) (2, 2' -^VT'o^JfV) 

-k"x (of-;i/) ^;1/3-oa^^dij f, ( l , i ' - 7 v 

7* n tf >J x 7 ) (2, 2' -xf l/>) -IfX ( >f > x x ;U) *J J\, 
3-^i?)DiJ F, ( 1 , 1 ' - >T 7 7° n tf y x 7 ) ( 2 , 2 ' 

- >T 7 7* a tf >J x 7 ) - tf X (-/?d^>^x-)1/) -7 ;U 3 - fj 
A-^DiJF, ( 1 , 1 ' - -7 y x 71/ -7 >J 1/ y ) ( 2 , 2 ' - ^ 7 
7° o tf 'J x 7 ) - (3, 4 - '7 y x )\y 7 7 n ^ > ^ -7 x — )l ) 
(3' , 4' -yyf ;k>^o^>^i>ii ;t/) 7 ;b n x »7 A 7 ? 
a y K, ( 1 , 1 ' - 7 y x ;U 7 'J 7 > ) ( 2 , 2 ' - 7 7° a tf 

y x 7 ) - (4-yf;i/">?o^>^i-^) (4' - y x ;u 7 
?d^<^^i-;i) -?^3;7A-^oij f, ( 1 , 1 ' - 7 y 
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*f- Jl 7 u u y ) ( 2 , 2 ' -^yyDh'ijfv) - ( 3 , 4 , 5 - 
F'J/f;k>^n^>^^xr;0 (3' , 4' , 5' - h'J/f 
;U 7 ? o ^ 7 ^ 7 x — ;u ) 7 ;l 3 - ^ A 7 ? D u K , ( 1 , 1 ' - 
7 / f- ji 7 >; i/ y ) (2, 2' -^y^Dt''jf>) - ( 4 - n - 

7 ;U 7 9 a ^ 7 * 7 jl ^ ;u ) ( 4 ' - n - 7* 7 7 n ^ y ? 7 

--^A^^a t) K, (1, 1 ' - 7 / 7 Jl 7 U 7 7 ) 
(2, 2' -^7^DlftJf>) (4-tert-yf;l->^D^ 
7 ^ 7 x — ;U ) (4' - t er t-7'fil/->^D^>^x-)i) 
^;b3-^A-;^DiJ F, ( 1 , 2 ' - 7 y f - ;U 7 U 1/ 7 ) ( 2 , 

1' --rv7°nt°';-r>) - (s-y^^-rvx-;!/) (3' - / 

f - ;u >f 7 5 s - ;l> ) 7 Jl =» - £ A 7 9 n U K , ( 1 , 1 ' - 7 ^ f - )l 
7 U 1/ 7 ) (2, 2' - ^ 7 7° n t: 'J 7 ) - (3-^7^ ^7^ 

— ;i/ ) ( 3 ' -yf ;H>f-i) 7 ;u a — a 7 ? n u f , ( l , 
i • - v n tr »j 5 s > ) ( 2 , 2 ' -i?^f;k>i)i/» - (3 

-yf ;K>f-^) ( >T 7 5 s — ^ ) ^^3->)i-?^DiJ K , 
( 1 , 1 ' ( 2 , 2 ' -r;^nb''jf» 

— (4, 7 - 7 f-;U-r 7-r — ;tO (7 7 7^;t0 7;U=i — »?A7 
^ n U K , ( 1 , 1 ' - 7 / f- )l 7 >; U 7 ) ( 2 , 2 ' - -< 7 7° o 

t° 'J f > ) - (4, 5 - < 7 7 -f >x-;u) ( >r > x — ;u ) i?;^ 

— 7 A J? 7 n >J F , ( 1 , 1' --;>f^i/iJl/» (2, 2 ' - 

7 7 n tf 'J 7= y ) - ( 4 , 7-^^f;K>f-i) ( 4 ' , 7 ' 
-iJyf;M>f-A) ^i^-^A-^^DiJ F, ( 1 , 1 ' - -7 

y * ji 7 u u y ) ( 2 , 2 * - >r 7 7° d t° u x > ) - ( 4 , 5 - ^ 

7 7V 7 7= - )V ) ( 4 , 5 - / <>7^ >f-^) 7 ;U n x *j A 7 7 
n U F , ( 1 , 1 ' - 7 y f - ;!/ 7 »J 1/ 7 ) ( 2 , 2 ' - -f 7 7° n b° 

'Jf>) - (3-yf ;K>f-;i) (3' -yf;K>f-i) 
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33-^7 U V 9 a y F, (1, 1' - s> y f- Jl is y U > ) (2, 
2' -^TV^ntfUxV) - (3-xf;K>f-ib) (3' - x 
f;K>f-;l/) "^iln^n-^Dij F, (1, 1' - *J * f- Jl 
> >J 1/ > ) ( 2 , 2 ' -^7^oh''Jf>) - ( 3 - n - 7? Jl 4 
yr — Jlj (3' - n - -7*n/4 yr-Jl) i?;Uxix ^ a i? ? n 'J 
K, (1, 1' -^f^->n» (2, 2' -^V^nh'ijf 
» - (3-tert-7fiK>f-^) (3' - t e r t - 7 
fAOf-;0 ^;^-i!;A^^diJ F, (1, 1* -Vtf-fl 

i/ y i/ > ) ( 2 , 2 ' -^y^nb'ijf >) - ( 3 - h y y f- ;u 
y ;l/ >f > x — A' ) ( 3 ' -hUf^->'J;K>f^^) ;u n — 
H'^o'j K , ( 1 , 1 ' ( 2 , 2 ' - -f 

y^Dh'ijfv) - ( 3 - o ;i/ >r > x — ;u ) ( 3 ' - ^ > y ;u 
4 y x - ;l/ ) *J Jl 3 x ^ A >> ? n y K , ( 1 , 1 ' - *j y f- Jl -y y 
U > ) (2, 2' -xf - ( >T > 7 s - Jl ) ( ? n ^ > ^ 

xx;0 ^;t/3-^Ai?^nij F, ( 1 , 1' 
(2, 2' -^yyneijf» - ( y 7 s - 71/ ) ( S/ ? n ^ y $ 
Z?2LZL)l) i?Jla — t) n y K, (3, 3' - 7 7° n t? >J 5 s 

>) (4, 4 ' -^;^Df'Jf» - (1-^X7t">^o^<> 
$ V 3.^)1 ) ( 1 ' -*X77->^o^>3 r ^xx;b) i?;l/nx>) 
A^oiJF, (3, 1* ->f V7°o tr y x>) (4, 2' — -f V 
7 4 ah°>Jf>) - ( 1 - * X 7 t ? n ^ y ? i? x - )l ) ( 4 ' - 
<> >? n ^< > ^ i? x — ;l ) •Jibn-n-^Dij K 

sit*: £ 0 fe*>3A,> cn^cK^sti* 

*> ©T- little ^/x, flfiOJUXti 5 > 9 J 4 V&MO&mitmoM 
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i^fi^-M^^^o^T. (B) ltffl^btl§> flE 

i^t^fb^^lt Ltli, (B - 1) M (A) J&^oilf^JSffc 
i$®b&mhXJjry&(Dmfc*mf&-fz>>(-*yyE4kii®, (b - 
2) (B-3) 

& o 

M (B - 1) J&ftOJ *y>&iti$®tLT\$^ WI2 (A) Jj5c#© 

( CL 1 -R ,e ) k + ) , ( CM 4 Z 1 Z 2 • • Z" j <*-«>-) j 

• • (XVI) 

( C L 2 } k + ) i ( CM 5 Z 1 Z 2 • • Z n ) <■>-»>-) j 

• • (XVII) 

(fit, L 2 liM 6 , R ,7 R ,8 M 7 , R ,9 3 CX(iR 20 M 7 

c^*. l 1 i±ji>cxi&m, m 4 s[/m s li-en-enjaiB^^© 5 

J£, 6 8s. 78s, 8-1 om, 1 1 Si, 1 28s, 1 3 8s, 1 4 8s& 
1 5 8sfr t>miftl%>7i,m, K£ b < (i 1 3 8s, l 4KStfl 5i 

frzmifftzitm. m 6 sc/m 7 ii*n-enji8§&^© 3 ®e, 4 8s, 

5J£, 6 SSe. 78s, 8-1 0 8s, 1 8s, 1 1 8e, 2 8s, 1 28s&tf 
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©r»J~;H6, 7;^^7'J-^i, 7ij-/b7/^/H, ^fi 

1-20 o^a y^mmitiKmrn, mmm i ~ 2 0 ©t^a** 

*T$U * a >T FlXli^ny>If^^ Z 1 ~Z D 
© 2 VL±f)m\,^zm& Iti^ifiE bTt^T & i; t^ c R ]6 ti7j<^JK 
-?> J^^m l-2 0O7;^;H, KII6-2O07'J-/H, 

7;i/ + ;i/7'j -;HXli7 »J - at a*;HS£;f b. R l7 s^R H 

>f-;HXli7;i/t u-;H, r ^li^nm 1-2 0 ©t A* 
A3£. 7'j-iH, 7/1 + ^7 'J - ;Hxii7 'J - ^7/^;H^ 
^to R 2( iif F77x-/^';l/7-f 'J >, 7 9 u i/T ~y t± 
±mVtm^J-^7^i- 0 gliM 4 , M 5 ~7©li, h 

Ii2-8 0I|[, kte CL 1 -R ,G ) , CL 2 ) ©^t>ffilt 
1~7©H», i I* 1 £t-h©SI». j=(ixk)/(h-g)T 
fc£o ) 

* i T , yf/l/7;>, T — >J > , S> * f - A T 5 > , i;xf/|/7; 

N-y^^T-»;>, s> 7 * - A r * y , h <J y ^ A T ^ > , 
h'Jif AT; >, MJ-n-7'f;b7; >, N , N-^yf 
- »j > , yf;^7i-)l/7;>, fc? 'J y , p-7*d*-n, N 
A7i'J>, p--fo-N, N-^^f/^xiJ >4'i:' 

^ 7 i XL A ? * X !7 >f >t£i'©7tX7^ > ^ N f /1/X-fA, 
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i? jl f- Jl x. - t- Jl , rF7hF'D77>, *J ir + If > t£ if © ^ - x 
x-x ix;U^> "/i- h ft HOxxf/H/i If t>n 

<E> o 

M 4 StfM 5 Ol^Mt UTli, B, A 1 , Si, P, 
As, S b £\ KliBXIiP, M 6 ©IftMtbt«, Li, 
Na, Ag, Cu, Br, I t£ £\ M 7 ©IftMtlTIi, M n , 
Fe, Co, Ni, Z n ft btl5 a Z 1 ~Z" Olf^fjt 

xf^TWi^ JE*3t£fc 1~2 O07^3^^IHT^ h * 

x h + n - 7* h * j^itifc 6-2 0©T»;-;l/^^i/S 

Ht7i7 + i/i; 2, 6-^yf^7xMi/| ; t7f^t 

i — 2 o©T;^;HHtyfii ; x-^jim ■ 

n - 7 a V >im ; J V 7 a ¥ Jim ; n-7*f ;H ; n-t^f ; 
2 - £tltl& 6-2 0©T'J- Jim ; 7^ + ^7 

'J-/Hf Kli7'J-;l'7;l/t^itlt7x-;H ; p - h >j 
;U X ; ^ y "J Jl m ; 4-t-7'fil/7xx;H; 2 , 6 - *j y f - ;u 
7x-/H; 3, 5-^yf;l7x-;H; 2, 4 - S> ^ f- ;t> 7 x 
x;H6 ; 2 , 3-i?^f^7 x-^i, K^tJc 1 ~ 2 0©^ny> 
ESl^fbxK^S Htp-7^tD7x-;H ; 3, 5-^7/1/* 

D7i-^|;^VMDD7x-;H; 3, 4, 5 - h >J 7 ;U 
07x-;H; / 0^7;l/tD7x-)H; 3, 5 - V ( h y 7 ;u 
to/f/l/) 7 xX4/S, ADy>|^i: ITF, CI, Br, K 

> n>r Kit Itiy f;l/7>f* >S, 
2£ , h U y x ;u y Jl l Jl m , ^7x-;i7;^>|, -> ? o ^\ + 
is jit y ym, i?7x-;Hil^ ! f if bn^o R 16 , R 1 9 © 
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9 a^< y ? "J — Jim, Jl is ? v s<y ? ^ jL — jiM, y $ / 
f- ;l/ ? n ^ y ? *J x zl ji m tl ¥ © T ;U + Jl M V g& £ ft © #s 
HfbtiSo T;u + ;t/^(iii^^^^^ l ~ 6 Tfc 0, g 

gi$ftycT;u^;ux©l^(i l — 5 ©gifc-r & 3 Q 
_Lie-iiS^ (xvo, (xvii)cDYb^^j©^-e(t. m 4 , m s ^ej^ 

h U x^;l/T — ^ A, f h7 7x-;H»fiJ ( n - 7' 

®yf;i/h'J (n-^f;P) t>^e-7A, f F77x-;HI^ 
>i?;Uh'J (n-7*f A) T>^x^A, f- h 5 7 x — JimWt 9 J t 
f;i/i?7x-;i/7> ; 6-7i l f F77x-;H|yf;iMJ7x 

f>77x-;Hi/f ;i/t'ij ^ x 7 A , t- h77x-;Hi<> 
f J )l t? 2> - 7 A , fh7 7x-;Hi^f A ( 2 - $/ T J h* U s> 
x 7 A) , ff77x-;HSF'Jyf^Xil/^-')A ) fh77 
i -;Hi^>-?;Mf ^l/X^^-^A, xh^^X ( ^ > 9 7 Jl 
^-n7xx;U) HF'Jif^TV^-^A, f^7 + X ( ^ > ^ 
7 ;U * a 7 x — Jl ) 1H if h »J (n-7*x;l/) 7>t--)A, fF5 

* x (<y 9 7 ;u ^- a 7 x — ^ ) lih^x-ii/Ty^-^A, 
fH + x (^<>^7 n 7 x — lift r-_ F77'f;b7> ; ex 

7A, f- b 7 (^y 9 7 ;l/ ^ o 7 x ~ ;U ) Iifb7if ^7 

>^ex7A, f + X (^<>^7;u^-n7x — ;b) $1 ^ Of ;i 



3 9 



WO 95/11931 



PCT/JP94/01792 



hi) (n - y'^Ji) t y*-t i+) , r-h^^x e<y ? 7 Jij-v 
7 x - ;!/) CO s> Jl h ij ( n - 7*3- Jl ) T > ~ ^ /O , f- 
h 5 + X (^>^7;t/^n7x-;l/) / f- Jl V 7 x — Jl T > ^ 

*J / f - ;U s> 7 x — ;u r > — >7 u , f (^>^7;t/^-ny 

H^t^'J-^A, xh^+x (^>^7;l/tD7x-;i/) 
$8$? y f ^7- 'J a, fh7+x C<y ? 7 )iiru7 s. — h) 

Il^yf^T-'J-^A, ff7+X (^>^7;l/^n7x^-;l/) 
l9f'jyf;l'Ti'Ji I 7A I x h ^ * X (^>^7;l/^-n7x^- 
^ ) ^ ^ ^ >>U (m--fD7-'jc^A) , -r h 5 ^ X ( ^ > 

^7;u^-n7x^;u^^;i/) (p-^n^ET—'J — ^ 

A) , xh^+X (^>^7;U^n7x^;l/) U ^ b: 'J ^ ^ A , 
T-h^+X (^>^7;U^-n7x^;U) $J (4 - '>77 f'J i^- 
t7A) , -rh^+X (^>^7;l/^o7x^;l/) MWt (N - * ^ Jl 
t?!J ^--7A) , rf7+X (^<>^7;l/^-n7x — (N 
- 5> ;|/ tf U "J — »7 A ) , -rh^+X (^>^7;U^-n^i^;u) 

m & (2-^7;-N-yf;nf'jy-7A) , fF7+x ( > 
^7;u^-D7x^-;i/) ai R (4-^ry-N-yf-;i/h°'j^ — 7A) , 
fh7+x ( s< y ? 7 ji -t v 7 j. — )i) m%fc 
>^;l/h°'J^-^A) , -r h 5 4- x (^<>^7;l/^-D7x^;i/) 19 
^ h 'J y f- ;u x ;u * — ti A , f- h7^x (^>^7;l/tD7x-;i) 

11 gg ^ > ;u y f - ;U ^ ;U * — tf A , fF7+X ( ^ > ^ 7 Jl * u 
7 X.—JI) Iiff77xjl/^X*-7A, f fHX (3, 5- 

i>h'J7Atoyf A7i-A) m Wt ~J * f - ;u t - u ^ a , h >j x 
(^<>^7;l/^n7x^;l/) (p - h U 7JltDyf^fF77;i/ 
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tD7x-;t/) ;t/7->j-i5A, hux ( ^ > $ 7 Jlir 

a 7 x — ;l/ ) (p - MJ7^tDyfil/f H7^tD7i-i^) 
lif'Jif^T^i-^A, h »J 7. (^>^7;l^n:7i^.;l/) 
(p - MJ7/ltoyf^f H7^tD7i-il) liffl H tr 'J — 
■)A, MJX (^>^7^tn7x-;l) (p- MJ7il/tnyf 
ifF77il/tD7i-;0 599 ^? ( N - / f- A tf >J -7 ^- 7 A ) , h 
>J X (^>^7;U^n^x — ;!,) (p - h 'J 7;t/tn ;l,f h 7 

7 )i * n 7 x — ;u ) M (2-^T;-N-yf^t''j';--)A) , 
h 'JX (^>^7;i/^-a7x — (p - HJ7;itoyf;ifF 
77;u^-n7x — $j ^ (4-^ry-N-^<>^;i/tfU^ — 7 
A ) , F'JX (^^7itn7i-;l/) (p - MJ7^toyf 
F7 7^tD7x-;l/) 5«h U 7 x — ;b * x * — fj A , h 'J 
XC'O^A^n^x-A) (2, 3, 5, G-f-hy7Jl-tn 
t'ij 18i?>f A/7i'J-^A, MJX ( ^ > * 7 )l Or n 

7 x — )l ) (2, 3, 5, 6 - f h77^tDt°'J ^-^) iif 
'Jif ATVt^^A, MJX (^>^7^tD7x-i) (2, 
3, 5, 6 - f h7 7^tn h'U ^-A) Iih*'J i^-^A, h»J 
X (^^7^tD7x-^) (2, 3, 5, 6-rf77lUa 
h° 'J ^ - A) $8$ (N-yf /Hf 'J A) , h >j X (^7^7 

A tf- a 7 x — ;U ) (2, 3, 5, 6 - r F77;Wd h''J^-^) 
mm (2-i/Ty-N-yf-;Ub°'J^-7A) , h >J X ( ^ > ^ 7 
Jl-tu y x — A ) (2, 3, 5, 6 - f- h 5 7 A * n tf U S> — A ) 
MB (4 - - N- / Oi?Ah , 'J i?-7A) , MJ X ( ^ 7 ^ 

7/bto7x-il/) (2,3, 5 , 6-f h77AtDt , 'J^-;|/) 
9H Bl h U 7 x — ;U * X * — 7 U , h 'J X (^>^7A^-n7x — A) 
( 7 x — A ) li-^yf A7-IJ-7A, h 'J X ( ^ 7 ^ !7 ;U * n 
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7 x — Jl ) C 3 , 5-^ (h'J7AtDyf;i.) 7xi^) 11^ 
/^;l/T-';-^A, MJX (^^7il/tn7x-;l/) (4-h 
<J 7;l/tD^f;i/7i-;l/) M^yf-^T^'j^^A, h »j 7 x 

(XVII) O'it'aWjCDMifcfflb LTIi, t- h 5 7 
;Hi^7 x n -tr^7 A, f h77x-;Hii, -rh^7x^;l/$j 
8h'Jf^, f h57x-;Hi (f h77x-;l/;K^7-f 'J >v 
> # > ) , x h ^ + X (^>^^;U^-a^x — ;U) HJ ®? 7 x n -fe ^ 
7A, f F7^7; (^>^7;i/tD7x-;i') li ( l , l ' 

A7xDtin) , f (^>^7Ji/tD7i- 4/ ) 

llf*^A7xD-b-n, fF7^X (^>^7;l/^-n7x 
— ^) iiTtf ^7xDt--!;A, T^h^^X (^>^7;L/:tn 
7 x ~ ;u ) l8twK^7xDt-<7A, f + x ( ^< > ^ 7 ;b 
n 7 * zwU ) IS^T^xDt-^A, T^h^ + X ( ^< 7 ^ 7 

;U * o 7 x ;u ) mWtm, fh7 + x (^>^7;u^-n7x-;i/) 
51 m b >J f - ;t/ , -rh^ + X (^<>^7;U^-n7x-;t/) $} ®MJ ^ 7 
A, f (^<>^7;l/^D7x-;U) h U 7 A, t- h 

5 + X (^>^7;l/^-u7x-;U) U$ (rh7 7x^;l/^^7^ 
>j > v > # > ) , f h7 + x ^7;l/tD7x^;l/) in g$ ( -r 

h 7 7 x — ft 7 4 V > & 9 n 5 4 V) , T^h^^X (^7^7 
;U^n7x-;U) H Bl (ff77x^;^'^7^ >J > W & ) , h 

77)Urvmmm, ^*v-7 jurvmmwim, ^*d-7ji* or > 

C © (B - 1) J&#T-£>&. m (A) Jj£#©3g£Ig<fc<£«KltK 

is lx4 * y&<Dm&&Mm,-fzj * >ttrfc-&«ii— afflux & 
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il&^Jgffc^&tf ±f£ ( B - l ) j&ftcoj *>&<Dmft&1&i&ir 

— (B-2) ^^©7^;;+t>tbtli, — *B:5£ (XVIII) 

R 2 1 R 2 1 

/A 1 — 0 -f A 1—0 A 1 C ' • • (XVIII) 

R 2 1 I R 2 1 

R 2 1 

1 2 (DYJl^rlVM, is ? a T )13t JIM, T )l>*r — Jl&, T 'J - ;U & , 
(!i7/^/H, fliE£Jg£^UiI'&2-5(K$?£U<(3:2 

~ 4 o (Dmm~e& % 0 3 

•ci^nsittr^ $ y (xix) 



■fAI-O^r 

I 

R 21 



(XIX) 



C^*K R 21 li|rJEi:i^l;rfeO. fliIt3-5 0, Iff £ L < It 
3-40 (DmWtTfo & 0 ) 

TtmsnzmftT & i j zz tit-vis &o 

£t^ — J&5t (XVI I OR c; (XIX)T^&ft£y;U =• y +-9->^7jc 
£ t>ofk#tti?|gtt Lfci§^©^#Jtr;F& tester 
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t ii 4# k *d r i* < . ^^©^scf utsis^tniict^c m 
x-T&£. m k 7k £ «n -r diitg/A d-a-ws nti> 6 

^ h b b7K. i£$i^W$l^cDis*7.k£W*$T7i/ =• Uit&tytKfc 
$ £C ( B - 3 ) j£#©7t/>f x®?(ro^T(i#(i0JRIi^ < „ 

if ft^^y ^ $ i>{t&®tz gjfi^ m&<t&® t L/tiiv^ 

* T7U $ -^AfUi^ Zfrl&t l< ffll^btlSo 
RW«T;U $ — ^ Affc£-fc|fc LTtiW*.tf. t"X (2, 

-^f ^- 4 -yf ^7x; + i/) T;t/;^-7Ayf;k ( 1 , 1 

- t: - 2 - 7 h * -> ) T 7U $ - 7 A y ;u ft £f 7^. v 7* * 2/ 7 A 

it^mt l x \zm (i'^fk v r * 7 a , h^i/vy^i/-7A 

&Hy7l/ 5 ~7 Afc&Vdt LTltmitTJl i ^-7 A, 
T7t/ $ -OA/a^^, Wfb^t ItliMx. If MJ7 x^WUif , 
HJX (^7^7Atn7 x if, MJx [3, 5 - \i X 

( h II 7 71/ * n * f - 71/ ) 7x-7U] if, h'JX [ ( 4 - 7 71/ * n 
^ f-7U) 7 x — ;U] if, h 'J ;Hf, h 'Jif^if, h 'J 

- n - 7*f-;Uif , h'J^ (7Atnyf;b) If, h U X > 

* 7 7i/* n xf 7i/) if, h 'jx (; t^^tn^f ^) if, h 

■I X ( 2 , 4, 6 - h U 7 7U * □ 7 x 710 if , h 'J X ( 3 , 5 
-^7 71/* d ) If, h U X C 3 , 5 - tT X ( h 'J 7 71/* n * * 7b ) 
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7x— ;10 mm, tfx y $r 7 jiir n 7 x — ;u) 7;itn||, 
•;7x-;t/7;l/tDif , t*7 (^>^7;i/^-n7x-;i/) ? a □ 
5H^, s> y =f- )l 7 )lir a mm, yif ^7^talf, -7-n-7* 
7 nU^, ^ 7 ^ 7 ;t/ -t n 7 x — ;u s> 7 ;U n mm, 7x 

)l i? y umm, xf- A/ 'J 7 )lir nmm, n - 7'f-;u ^ 7 a 

flB^nc £ n §0 c n £©;u-f am t>r % ^ u 

*5S!«C*>^Tli. M (B) fl«ft#£: It, ±E (B - 1 ) ft 
5K (B- 2) ft#, (B- 3) ^^^-etlfnfitffl^TU 

^ft'Sfi^M^^fe^Tii, 0fM(rJ;D. (C) ft 
# t U> -Jt« (XX) 

R 22 m A 1 Q 3-m ' ' ' (XX) 

(^■k r 2 *\±&imwL 1 - 1 0 07/^in, Qitykmw.?-, mm 

m 1 ~ 2 0 ©T;U3 + '>X, cititifc 6-2 0 CDT U -/HXIiAD 
^*7KT-£^U m(i 1 - 3©iltt*S) 

(B) ft# i LT (B - 1) tlt/fb/: (A) ft#©il 

(C) fiT;K--7A{b^i^ffflf5Ci:i: 

BtflS-l^^ (XX) T^£ft3fl;£-^©mftM HTIi, FiJ/f 
/l/7/K->7A, h ij x f - /b 7 /I/ ; - 7 A , h U >f V 7" n fcT ;l> T ;U 
;-9A, h'J>f V7*f /l/7^;-9A, f /I/7/I/ ; 
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DiJ K , Xf;l7iK-OA^?DiJ K , *J t f- A, T )[> I — tl A 7 
9AhF'JF, xf ;l/T;l/ * UM** 9 n >J K#J&*$tf & ft * 0 

HI Hjf K & T 12 . friB (A) , (B) Stf EJrStrj&ttT 

MlfcftMf* £ Itli, SttKMCIi, S i 0 2 , A 1 , 0 3 , 
MgO, ZrOi , T i 0 2 , F e 2 0 3 , B 2 0 3 , CaO, 
ZnO, BaO, Th0 2 ^ Ztit>®M&®, m*.\£ is V % T il> S 
±, t"t7-f F, 7x7^F, ^7X77^^-/j:^^f if^n^c 
C ft *> CD 4* T (2 . # H S i 0 2 , A 1 s 0 , *< J? * L I ^ „ *? * ± 

T t> J: l^o 

-2k ±i££m©fcl»fif* t IT, MgCl 2 ,Mg(OC 2 
H 5 ) 2 tl if©v 7% i/t> ^{k&m^ZOm^L, *§l^liMgR n x 

3 0 R n i^Iii-2O07i^^i, Btm& l ~2 o 

m^xit^mm 1 ~ 2 0 ©t;^;h^/t u y« 

W$lfif* <b LTIi. sK>JXfl/>, Xf V y - V t*x;K 
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^%}fiLmi±mn i ~~ s o o # m, 0* t < i* 1 0 — 2 0 0 

<5 o 

^/•c. JSftcDita®«li. ilSt 1 - 1 0 0 Om 2 / g, £f £ L < 
li 5 0-5 0 0m 2 / g , &9?L^m (iilltO. 1-5 cm 3 /g, 0 
JKIiO. 3-3 cm 3 /gT*5, 

it b e T&iz'&^Tmmzntcmmtr *<D#.mfr 

m 6 0 £ 3 0 9 ^- $> ( 1 9 8 3 SO #M) « 

$ <^IC. ±iafi^{is it ft 1 5 0 - 1 0 0 0 °C\ ft £ b < it 2 0 0 
- 8 0 0 •CTi^bTffl^ 5 C tfr&t L^o 

Wl^^tlt (1) (A) J&#t (B - 1) j£#t£Jf!^£$£ 
Kli, (A) J&#/ (B - 1 ) J&fr^Jt^ 1 /0. 1 - 1 / 1 0 0 , 
ft£L < \± 1/0. 5-1X1 0. J:*)$?£L<te 1/1-1/5© 
USffld* & «k 9 i:S^^fflt>50!i<Si l^c (2) (A)J&5> 
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t (B - 1) f&frb (C) ffi^t*ffli^»^tr{4, (A) 

(b - i ) dc^^^jtiiitraE ( i ) tmmv&ziju (a) 

J&#/ (C) j£#*^Jtl* 1 / 2 o o o - 1 / 1 . u t l < t* 1 / 

1 O O 0 — 1 / 5 . «fct)#£L<{il/5 0 0 — 1/1 0 © ^ IS (C 

(3) (A) J&frt (B-2) fiJc^t^JB^Sfc^Kli, 
(A) J&fr/ (B-2) Jfcfl^^Jfc** 1 / 1 0-1/1 0 0 0 0. 
ffH(lil/20-l/ 5 0 0 0 , b(lil/3 0-1 

/ 2 0 0 OOlEffltCfc^J;? CM^^^ffll^O^St bl^o ( 4 ) 
(A) J&#£ (B-2) fcftb (C) ««-t*ffllr^#^t:li, 
(A) J&#/ ( B - 2 ) fofr* JlltltmsZ ( 3 ) ©*£fc|f«-C* 
(A) f&fr/ (C) f&fr^Jlitit I / 2 0 0 0-1/1. 0 

* b < li 1 / 1 000-1/2. £D$?£b<(2 1/ 5 0 0~l/ 
5 ©Affile h £ (Dfj<mt U^o 

$ (5) (A) (B - 3 ) £JB ^ * K li, 

(A) j£#/ (B-3) fiJc#*7UJfc*< 1 /0. 1-1/2 0 0 0 . $? 

* b < {* 1 /0. 2 - 1 / 1 0 0 0 „ J; t) ft £ t < li 1 /0. 5 - 1 / 
5 0 0 ©iSffld&S <fc "5 i:I)£^*ffll^0^SJ bl^o (6) 

(A) f&frk (B - 3 ) fcfrb (C) JS#i£ffi^*»£Ktt. 

(A) J&#/ ( B - 3 ) JjS^^Jfctiftria (5) ©t§^£IU1§-e£> 

(A) j£#/ (C) j£#*;l>ttti 1 / 2 0 0 0-1/U 2? 
i I < li 1 / 1 000-1/5. i^H(lil/ 5 0 0 - 1 / 

fcoi^Jttc^^Tli, # d ftj |^ li ft < . *$&14Krt:*£ft 
JB^S&JKE^S; (&iBfi<£. &&!:£) XliSllf ±^SteMffc7.k 
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y, ^zf?>, * 2 ? > , y^>, x77>, 

+ ^ U >fc ir'©^§^MYb7K^ N ?dd*/U, S> ? a 

M£SJ£ibT{i, - 1 0 0-2 0 0 °C, l^Etjtltli, # 
IE- 1 0 0kg/cm ! GTff -5 ©A<-iRfi!n?*5A<, jfH<li 
-5 0-1 0 0 °C\ Okg/cm 2 G. £ 6fC£F£ L < 12 

0 — 1 0 0 °C\ ^BE— 20 kg/cm 2 GCDiSfflT&So 

Mx.(i\ ®7j<^, ©fiffi, ®««Kaiffi7aif 

&^©7K?^JS«0?P£T("> itv^n^yv-^r7jc^^jfjp^-§C t 
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ji / >r 4 v ± . 5 V 5 1> a / # - if. y „ ^ ^ 9 J *j a / u fj N ^ 
5 s> ^ a / >r v ^ ±, ^7^0A/7;i/i t^t^ltf^;^ 

S&^tt&TfcU |&{fcfi£J5«> fiil^t^f iflct^T^So 
^-I«iilTli, JS83#^8~1 0 ^©^P^S^ir-T * &©. 
$J x. tf ± 7 t y m =1 '< Jl h / Y U x f- ;b r ;i/ $ - ^ u „ ? f > & 

Fijxf^T^U^A/^-ONi, C o -ft£^ t JgJffl#S 1 . 2. 
3 ifcfr £StfftS&B©Wtt&RYfc£ttlfr£fc S fc©> XtiR hit 

xA-xx-tDT> (M. S. Saloan) £ j&< Pfl ^ 
LTV^S^-^7-^7K*Yk«*S (J. Am. Chem. Soc. , 
85, 40 1 4 (1 983)) kW&d&flJTtSo - n £©M*S 

Ti (O-iCi H ? ) 4 - (iC t H, ) s AK 

Ti (O-iC. H T ) t - (C, H«) , Al, 

(C« H 5 ) 2 T i C 1 2 - (C« H 5 ) 3 A K 
Cr (acac) , - ( C 2 H 5 ) 3 Al C:ta c a cliTt 
f- ;u r -b Ft- h £ ^ ^ ) . 
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Na (acac) 3 - ( i C 4 H 9 ) s A 1 > 

Mn (acac) 3 - (C 2 H 5 ) 3 A 1 > 

Fe (acac) 3 - ( C 2 H 5 ) 3 AK 
Ca(acac)2-(C 2 H 5 ) 3 AK 

( C 7 H 5 COO) 3 Co - ( C 2 H 5 ) 3 AK 

mft^fi&%\M$At7kmfcMWt&fr to* Jlitfr 1 0 7 : 1-1 0 
: U UtL<\t\ 0 6 : 1-1 0 2 : 1 <D ® ffl {Z h £ X 0 d 

CD7^M£ lis 

£tz^ 7K^©3g<9iA^EE^l(i. ST EE- 5 0 kg/cm 2 G ©$&lffl 

ItSl^^f f b<^ - 1 0 0 °C- 3 0 0 °C, b < (£- 

5 0-2 0 0 T\ i;!)l?lb(!il 0-1 8 0 X: © $& II Til if n £ o 

z ft boMiz i; o xtiA> t>mM£ ft 6 & ©T tittle 

^itetfj 1 

(l) A7Ai;+t>oi8 

M^g^b/crt^^5 0 0 5 u u y h^o^^xsttic, h ;u 

x > 2 0 0 S y y v h 71/ , MWtm 5 7kt& (CuSO. • 5H 2 0) 
1 7. 8 g (7 1 5 y * ;U ) Stf h'J^f ^7^;->7A2 4 ; 'J 'J 
?h^( 2 5 0 ;H^) £Aft> 4 0 °Ct 8 Bf^SlS^ tfc c * 

©&> Ifr^^^Hiltf t»nfc^fS^/f^7;K y *-y- >^ 
W© MU>MHTffl^f:o 
( 2 ) v^ot; v-©^it 
2 y y h )l£oP 75X3^xf b > TIE 81 Lfc©*>. h ;U > 

i o o o $ y y v v 7i/ „ h y >r v :/ f- ji t ji i - u (tiba) 
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4 $ »; * Jl „ _b E ( 1 ) T PIS L y 5=- ;u t ;u 5 y ^ -9- > £ T ;l/ $ 
0 ^ *) * JlRlfO ? J Jl is ? a s<y ? *y jlzlji 
f-p-V A b 'J 1 h + -> KO. 3 $ U ^;U£ffc&^ 4 0 'CTif U 
>^«ifl<li:SI±t'i^lTl 0 B#ra£££ffo /-co fi£&7iU 

( 3 ) v ? □ ^ y v - OWtib 
® 'H-NMRlf (CDC Is , 5 0°C)©3£IH 

y f- /H/ If — 8 / 1 vib K> > t-;H^fi 

(i^^FISfPS{'*fL'T9 0 °E ^ % T" o /c o 
(2) 13 C - NMRMt (CDC 1 i , 50 °C)©^^ 

yfiUf-nit, 10. 5 ~ 1 1 . 0 p p m (xf , 
13. 5-14. 0 p p m C7f-;Ha-t©#tt) , 19. 0-20. Opp 

&m : Jl£l±®frmft 2 : 1 : 4 T £> o /c e 

(^;UJt) #2:1:1: 3 ©iitffl^^f f ^ v ? d t ; v - t 

gI:Ot-^-XALC/GPC150C, *7A:l7- 
(#0 £[. TSK HM+GMH 6 x 2, : 1 , 2 , 4 - h >J 

y* uuKy+fy, Um. : 1 3 5 °C, tffcfi : 1 ; ij ij »; F 
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fri:ty;M-U-'>3>?n?hr77-f - (GPC) 

(Mw) 1*3. 3 0 0 T*of: 0 
ili 1 - ( 2 ) T# Ztltcfrmtt-? ?nt;7-0.2g^, M 

^1? ffl tr h ;u x > 5 o $ 'J 'J ? h;n:gil/: 0 cncFN 
v 7*f ;ur;u ^ ao. 5 ^ 'J ^/u^-tnix., if # bft^ 6M?l£:r. 

yf;U-7? 5 - 5/ ? n /< > ? I ;l/ ) f ^>^7>^?dij K 
1 Ov-r^a^;U^Jnx., 9 0°Ctxf U>iITfEt:t 3 0 # 

b Jlz-yTmUTlZfofrZltfrlzftl^ xf 1/ >^^fi^-^3. 7 g 

/Co 

dCDfc©(i. 13 5°C, 7^i7 U > ffeM^ L/cSISfeS^2. 6 ^ 
^ U y bJl/g'Vfo i Ds 1 3 C - N M R T v 7 n ^ y v - (C gg & £ 

n/c 1 0. 5 p pm©xf 1 3. 5 p p m®Zf ^ )l\>A±.<Dftm, 
1 9. 5 p p m© y f- < fRitX^Mfe ^ftfco 

£7^. ! H - NMR <k 0 b/c C H 3 /CH 2 *;UJttil/ 
1 8 6 tfcofco 

iiM 3 

HJfcflJ 1 - (2) tibnfcv^atyv-^, f* 'J 
(cfc^T, £^1 4 0°C, v^ntyv-iso. 1 11%, 7K^^ 
£30kg/cm 2 G, # - # yUWJlv-- t> A«| (R u-^Wfi 
5ii%) ig4il%, SlSBfP^ 6 BtK©^#T(rT7jc^^J[j[] b 
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mmm 4 

0 0 i 'J 'J 7 h ;t-£tt&<£, £ £ KglM 1 - ( 1 ) TiS t/c / 
f;n;K;+f>4 S U (A 1 I^t IT) S^^l^l l - 

(2) 6ftfc7^Dt;7-l g£j»L/-c 0 Jfft& 
PbT, (2, 2' -^yf;k>'Ji/>) -h*x (-f >f-ib) 
i^-n^nij K o. 0 1 s U * ;u £ tin JL . 5 0 °C £ T !¥• L tz 
7 , nt^>^iAl, 6.0 kg/cm 2 GCDtfcJB&fi^bfc 

3 5 g £f#/c 0 

>I©*fi£ftte> 13 5°C, 7** U >*T«!lJ£bfcffilKtta?a< 
0. 8 x f U ? Y )l / g T J ^ 13 C - NMRlf tliv ^ ; 7 
- (I e & £ ft 1 0. 5 p pmOxf 1 3. 5 p pmO^f ;b 
£ttJK±©#ttt::H-3< &iR£»Bbfco 1 H-NMRif) 

Icfe/cv^D^yv-try > p ©-^WSteO. 2 o f: 0 

$ dsc (^n^siaatf) mmiz x k> 1 4 2. 5 °ct- 

&tK (Mw) (Mn) 14 2. 6 Tfc 

HJIflJ 5 

(l) y^;i/T;t/^y+if>cDii^ 

hm^j 1 - c 1 ) xmmvtz jit ji 1 j * -9- y © h ;i/ x > m 
s^^/u^giu »£ftfc@f*j£#££6(;:i 3 0 °c , 3 
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/Co 

(2) Xf- U >/v ? n ^ J v - 

5 0 0 $ U 'J v Y >l%i±ih&, £ ^>(C±IS ( 1 ) tiSbfc y 

T )l I J *^y 5 $ U (A 1 H^t It) , HJi#J 1 - ( 2 ) 

)l f- ^ ^ U h >J 7* h * K 0. 0 3 ^ 'J ^ ^ & X ?- 1> > 2 0 0 $ 
'J 'J 7 h^^JlI^, 4kg/cm s GO|±*T> 8 0*CT2Rf1* 

C©5£S£ft(i, 1 3 5°C, 7=^7 U Uyi:SIRttK*<0. 8 

■r -> »J y b;l/gT*t), 1! C-NMRIlItli7?Dt77-|: 
!2a6^n/c 10. 5 ppmOifi^i, 13. 5 p pmOP'f /^i 
JK±©^lK(r||^ < i»iK£fflSS Ltc 0 £tz^ 1 H-NMR 
fc7^nt;7-tyy > h ©^WSfiO. 1 II^T^o f; 0 ^ 
K> D S CitC<k OHu&t* 2 6 5 °CT£> 0> 
(Mw) /2&¥&f#^S (Mn) Ii2. 2T$>^tz 0 

m m m 6 c 1 , 1 ■ -^yf;i->H» c 2 , 2 ' -^77*0 

t''Jf» - tr x ( 4 y 7 s — ^ ) ^;i/3-^Ai?^n ij K © fi it 

( 1 ) M5t^& If: 1 'J 7 F il/EoP 77X3i:vr^7A 
1 0. 8 g iTHF 4 5 S 'J'J«y hi^An, ^7n^^>0J $ 

ifci:THF 2 0 0 ; <J ijy FA^ioilfco a , a ' - i> ? n a - 
o - + •> b > 1 8. 3 g (0.1 0 5*^) *THF 3 0 0 ;'J'J^ 
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;b 6. 8 g (3 6. 2 ; 'Jt^) © T H F (1 0 0 5 'J 'j ? h )l ) 

i o o ; 'j 'j y h Ji^m^tco m&vuzw^zml, mm&mf±.T 

s&^iiu ^^^s*-r s c: t iz £ K), << )l>*ntz 0 JE 

^ h h h t 1X4. 8 g (15.9 ; 'J^/l/, iRJp : 4 4%) #/; 0 

] H - NMR (C D C 1 3 , £) : 1. 2 3 5 (s, 6H, CH 3 ), 
3. 0 0 2 ( d , J = 1 6. 4Hz) fcJ;^ 3. 4 7 0 (d, J = 
16.4Hz) (8H, CH 2 ), 3. 767 (s, 2 H, OH), 
7. 2 ~7. 4 (m u 1 , 8 H, P h H) 



(M e \t / Zmto J^Tlilbo ) 

( 2 ) ( 1 ) V ft *> ft tz It & ® a 4. 8 g (15.9 $ >J * Jl ) & *J 
? a a t ? y $ 0 S U U y h ;MC ^ ft? b , p - h/U>x/b*>l 
3. 0 4 g ( 1 5. 9 5 'J * AO £fi[l;L 8 MM L/c 0 ItSI^fe^ 



<t&® a 
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t LT2. 3 g (8.6;'J€A, IR^ : 5 4 %) #/c Q 
Z<D^(DO 'H-NMR^$J6/:i:;5, & © if$m *< f# £ ft o 
'H-NMR(CDC 1 3 , <5) : 1. 5 8 6 Cs, 6H, CH,), 
3. 470 ( s , 4H, CHi ) , 3. 767 ( s , 2H, CpH), 
6. 9 ~7. 5 (m u 1 , 8 H, P h H) 



( 3 ) mmmmbtzi/ a. u > ?W(c±ie© ( 1 ) , c 2 ) ©sis^ 

«| t) g ITS t>ntz<t&®ih *#«"6. 2 g (22.7;^^) fc ^ 
x f- ;i/ x - f- ;u 5 0 $ u 'J >y h ;U£-Jrax./c 0 7 8 °cc:#£[] 

U « K 1 . 6 * ;u / >J y h;K2)n-7*f ;HJf^A^2 8. 4 ^ »J 'J 
^ h ji ( 4 5. 4 S U iTtfco ^iSdHf (cSfeztU 




lt£Vn c 




1 2 - 
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( 4 ) ±ETf# htiiz i? U AiM c) ^THFl 00; 

ij "J y fiKCiilfco I§U:-^DD-^f^->7>3. 0 g 
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